Ferriprotoporphyrin IX and cell lysis: a protective role for hydrogen peroxide.
Two potentially lytic substances, ferriprotoporphyrin IX (FP) and hydrogen peroxide, may coexist and partially detoxify each other in sickle cells and in erythrocytes infected with malaria parasites. Since hydrogen peroxide can decompose FP, its effect on hemolysis induced by FP and by the complex of FP with chloroquine was investigated. Human erythrocytes suspended at a concentration of 0.5% in a 50 microM solution of FP underwent approximately 42% hemolysis during the course of 2 hours. Twenty-five micromolar chloroquine potentiated hemolysis to 99%, and preincubation of 50 microM FP with 25 microM hydrogen peroxide for 5 minutes reduced hemolysis to 4%. Mixing either FP or hydrogen peroxide first with chloroquine abolished the effect of hydrogen peroxide. Detoxification of FP by hydrogen peroxide may be an important protective mechanism in certain hemolytic anemias, and inhibition of detoxification could account for the effectiveness of chloroquine in malaria.